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Terrestri al Ecosyst ems

|l ntroducti on

Vegetation communities are broken down into two categories: Forested and Non-forested. For this
analysis, Forested communities include: Spruce-Fir, Aspen-Mixed Conifer, Mixed Conifer Dry, and
Woodlands. Non-Forested communities include: Forbes and Grasslands, Riparian, Sagebrush, Mountain
Brush, and Alpine. In addition to the vegetation communities, this report will also address Barren Rock
communities and affected resources for both terrestrial and aquatic habitats.

Forested Vegetation Communities

Vegetation communities are selected based on the interactive components that make up that specific
ecosystem (e.g. species, connectivity, function, processes, etc...). Figure 1 is a successional model used
to represent the different vegetation communities (spruce-fir, aspen and mixed conifer, mixed conifer dry,
and woodlands) and associated disturbance.

Shrubgrassforb meadow

|

Aspermixed/conifenixed/conifer (dry)

|

Fir ancspruce

- 1b. Small scale disturbance
Spruce and fir (fire/beetle/harvest)

]

Spruce dominated climg
with fir as a subordinate

Based on Jenkins 19 sparse understory

la. Large scale disturbance
(fire/beetle) outbreak)

Figure 1. Natural successional model for forested vegetation communities

Endemic levels of insect activity, along with other minor disturbances (figure 1 box 1b.), create gaps that
maintain some structural diversity. Fire may or may not follow these epidemic insect events, but it is
postulated that fire may often do so (since pure subalpine fir stands are not generally in the area). The
representation of aspen will increase following beetle/fire mortality where aspen clones exist.

Scale

Spatial Scale

The Forest boundary was selected from management and ownership. Land Type Associations (LTA) - in
additontoveget at i on atepgleeted bdsddArdland type features (e.g. soil and hydrologic
regimes, aspect, slope elevation etc...).

Temporal Scale: Data from 1993 i 2008.
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Figure 2. Manti-La Sal National Forest boundary and other forested vegetation community spatial scales




Primary Data Sources
For the purpose of this analysis the primary data sources include FIA data and VCMQ imagery and

spatial data.
Indicators
Table 1. Indicators that will be used to determine forested vegetation community ecosystem integrity
Indicator Rationale Measure
Species The composition of the forest by individual tree species is a measure of forest Percent
Composition | diversity within a forest community. Composition
. Stand Density Index (SDI) is a measure of absolute density and can be a Percent
Density and . . . .
Stocking meas.ure of tree vigor and stand health. Extremely high or low density and Stocking by
stocking can lead to poor stand health. Class
The height variation of individual trees is one measure of stand structural
diversity.
Vegetation Structural Stage (VSS) include:
Grass/forb VSS1 000. 10 10%
Structural . . N Percent VSS
Diversity Seedling/Sapling VSS2 105. 00 ‘ 10% by Class
Young Forest VSS3 50-12. 00 20%
Mid Aged Forest VSS4 12.0-1 8 . 20%
Mature Forest VSS5 18.0-2 4 . 20%
Old Forest VSS6 >24. 00 20%
Productivity In general, gross annual growth (vegetation) is an indication of stand health, Hundred Cubic
site will dictate a stands potential. Feet (CCF)
Snags and Standing dead trees and coarse woody debris on the forest floor are indicators | Trees Per Acre
Down Wood | of a healthy stand. (TPA)

Stressor - Climate Change

Climate trend on the forest show temperature and precipitation have increased. Climate will affect all
vegetation communities, the growth and mortality, fire behavior, and overall forest health.
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Figure 3. Manti-La Sal National Forest annual
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Spruce-Fir Communities

General Description

The spruce fir/conifer community type is found among 15 different Land Type Associations (LTA) on the
Manti-La Sal National Forest and covers approximately 54,754 acres.

Engelmann spruce-subalpine fir forests are typically found on the top of the Wasatch Plateau; in the La
Sal Mountains from Geyser Pass to La Sal Pass; and North Creek in the Abajo Mountains in the La Sal
Division. This forest type is a complex landscape pattern intermixed with dense conifer and intermingling
with aspen forests. It can be found on landforms that range from gentle nearly flat terrain to extremely
steep, north facing aspects. The Wasatch Plateau is a high elevation site (>9000 ft.), where extreme cold,
moist conditions prevail most of the year.

The Engelmann spruce-subalpine fir community provides habitat for many late-seral forest-related or
dependent wildlife species, such as woodpeckers, blue grouse, many forest owls and goshawks.

The proportion of Engelmann spruce typically increases with elevation. Spruce usually occurs in mixed
species forests in association with subalpine fir, aspen and other conifers. However, there is a band of
Engelmann spruce dominated stand generally above 9800 feet in elevation where aspen does not grow in
association with this type. Below this elevation aspen assumes a seral role in the Engelmann spruce and
subalpine fir forests.

Engelmann spruce is a long-lived (>300 years) tree species and is found on cool moist to wet sites. The
stands on the Wasatch Plateau range in age from 150 to over 250. There are areas where the trees are
greater than 300 years old. They appear to be remnants of the Engelmann spruce trees that survived the
last spruce beetle outbreak. Engelmann regenerates readily but more often in partial shade on mineral
soil microsites. Spruce is a shallow rooted species and is prone to windthrow.

Engelmann spruce typically dominate the overstory, with subalpine fir interspersed in the understory.
Quaking aspen is a major seral species of this forest type, but clones may be relatively small in size.
Stand structure may appear to be somewhat multi-canopied, but upon closer examination this structure is
created by the multiple-species composition. Generally, Engelmann spruce is present in a few age
classes that comprise the overstory. Subalpine fir, being more shade tolerant, dominates the understory.
Understory spruce may occur where canopy gaps provide some areas for establishment but are usually
not as prolific as the fir. Aspen is interspersed and takes over canopy gaps created from individual trees
or small patch mortality events. Stands below 9800 feet elevation on the Wasatch Plateau tend to be
multispecies and are described as more uneven-aged than other Engelmann spruce stands on the Forest
(Pfister 1972; Hanley 1973; Hanley et al. 1975). Figure 1 is model representing natural succession and
disturbance.

Background

Forest vegetation are affected by fire, insects and disease, climate, and human presence. This
assessment shows the effects of stressors for the past 30 years. These stressors interact with each other
and can have synergistic effects to natural resources. There has been very little management of the
Engelmann spruce-subalpine fir on the Manti-La Sal National Forest. However, the initial outbreak of
spruce beetle mortality that was identified in Timber Canyon in 1980 was prepared for harvest. Removal
was delayed by the loss of the main road access from the 1983 - 1984 landslide. The harvest of the
original beetle killed trees began in 1993. Timber Canyon and the Twelvemile Timber Sales were the first
to be analyzed and put up for sale. At that time it was thought that these sales would reduce the size of
the epidemic. That effort did not succeed. The spruce beetle epidemic increased rapidly across the
Forest. At that time approximately 10,000 acres of Engelmann spruce type were evaluated, one third of
the affected stands were mechanically treated (i.e. sold and harvested).



Stressors

Fire: The role of fire is to maintain a heterogeneous pattern of species and structure classes. A mixed

severity fire regime produces vegetation mosaics due to patchy nature of the fire, preventing development

of large continuous blocks of homogenous ages and species. Fire exclusion (or the lack of fire on the
landscape) led to increasing stand densities.

Most of the sprucef/fir vegetation community acres fall within FGR 5 (long fire return intervals 200+ years
high severity, and stand replacing), see table 2. The classification of a fire regime group will remain the

same regardless of successional seral stages unless a vegetation type conversion occurs. Multiple FRG

are shown due to various vegetation grouping into one common Spruce/Fir vegetation category.

Table 2. Spruce-fir vegetation community acres in fire regime groups.

Classification Acres Percent | Description

FRG1 16048 29% Frequent fire return interval and typically low fire severity
FRG2 430 1% Frequent fire return interval and typically high fire severity
FRG3 1590 3% Moderate fire return interval and mixed fire severity

FRG4 361 1% Moderate fire return interval and typically high fire severity
FRG5 34675 63% Long fire return interval and typically high fire severity

Vegetation Condition Classes within the
Sprucef/fir Conifer Community

: Manti-La Sal Forest Boundary

Vegetation Condition Class
1A 1A A Other

B e i3 [ s

Figure 5. Spruce-fir vegetation community and the departure from historical conditions such as plant
species, stocking amounts, and size and age classes.



Table 3 shows the majority of current departure conditions as moderate. Correlating fire history shows a
major lack of fire in this vegetation type over the past 100 years thus increasing the departure from
historic conditions. Fire exclusion (or the lack of fire on the landscape) has led to a monoculture and in
some areas increased stand densities. Lack of fire and increased stand densities are associated with the
outbreak of large area beetle kill thus compounding the departure from historic conditions. Figure 5
illustrates the departure from historical conditions such as plant species, stocking amounts, and size and
age classes for spruce-fir vegetation communities on the Forest.

Table 3. Amount of departure for spruce-fir vegetation community.

Departure | Acres | Percent Description
VCC1A 37 0% Very low departure from historical conditions at a minimum.
VCC1B 344 1% Low departure from historical conditions at a minimum.
VCC2A 35,903 66% Low to Moderate departure due to missed fire return interval & Beetle Kill.
VCC2B 15,009 27% Moderate to High departure due to missed fire return intervals & Beetle Kill.
VCC3A 1,042 2% High departure from historical conditions at a minimum.
VCC3B 412 1% Very high departure from historical conditions at a minimum.
Insects and Disease (Spruce Beetle): On the
Wasatch Plateau, over 90 percent of the spruce greater Total Acres Spruce Beetle Damage
than 8 inches in diameter underwent mortality due to the 1991-2015
spruce bark beetle (see figure 7). This event affected 10000
approximately 47,983 acres of this vegetation type 9000
(figure 6). 8000
7000
Vegetation Succession (stand density): Stands were 6000
overmature (i.e. Basal area greater than 150 square feet 5000
per acre and average stand Diameter greater than 16
inches with greater than 65 percent spruce in the 4000
canopy, Munson 2005). Stands were highly favorable for 3000
spruce bark beetle outbreak. As a result, there is a lack 2000
of spruce, mature structure, and thermal cover 1000 I III I I
particularly on the Wasatch Plateau. There is a dynamic 0 e
cycle between spruce and subalpine fir dominance, @\9&'&3@\.@@&&(&(@\(&@\\@&@@
depending on stand conditions and insect activity.
Recent Engelmann spruce beetle epidemics have
affected extensive landscapes, favoring a shift to more Figure 6. Acres of Engelmann spruce mortality
dominance by subalpine fir. from spruce bark beetle.



Figure 7. Geographic location of Engelmann spruce mortality.
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